Foreign bodies lodged in the intraconal space of the orbit pose a surgical challenge due to its deep location behind the globe. Image-guided endoscopic transnasal surgery facilitates the localization of the metallic foreign bodies and enables its safe removal with minimal surrounding tissue damage and optic nerve injury.
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Introduction
Intraorbital foreign bodies are usually a result of highvelocity injuries, and efforts to retrieve them are technically challenging due to their deep location within the orbit. Intraconal foreign bodies are especially difficult to remove considering the confined space within the muscle cone and the close proximity to the optic nerve that increases the risk of intraoperative optic nerve injury. Minimally invasive endoscopic surgery has the advantage of gaining access transnasally into the medial intraconal space with minimal surrounding tissue damage and with no unsightly external scars. An image-guided system further facilitates the removal by localizing the foreign body. Here, we report a case of an intraconal metallic foreign body, successfully removed endoscopically with the aid of an imageguided navigation system.
Case report
A 40-year-old industrial worker presented with painful loss of vision after sustaining a high-velocity injury to the right eye caused by a flying metal shard. He had just removed his protective eyewear at the time of injury. On examination, the right visual acuity was light perception in all quadrants. There were no external injuries to the right eyelid, but uveal tissue could be seen on the nasal aspect of the right conjunctiva ( Figure 1 ). Right relative afferent defect was present indicating right optic nerve dysfunction. There was hyphema and subconjunctival hemorrhage; however, the cornea was clear with deep anterior chamber in the right eye. There was a large fibrin clump in the anterior chamber indicating intense inflammation. The right lens appeared cataractous with iris pigments on the anterior capsule. There was no view of the right fundus. The right scleral penetrating wound measured 5 mm Â 7 mm, located 2 mm from the nasal limbus. The left eye was unremarkable. A computed tomography (CT) of the right orbit revealed a retrobulbar metallic foreign body in the medial intraconal space, measuring 9 mm Â 5 mm. The foreign body was located just posterior to the right globe, lying next to the optic nerve ( Figure 2 ).
Primary repair of the right sclera was performed and intravitreal antibiotics were given within 10 h of injury. Postoperatively, topical and parenteral steroids were commenced, together with intensive topical antibiotic for the right eye. In view of the medial intraconal location of the metallic foreign body in the orbit, a referral was made to the otorhinolaryngology team. Right endoscopic transnasal surgery was performed four days postinjury. However, the foreign body could not be located. Postoperative X-ray imaging showed the retained metallic foreign body in the medial aspect of the right orbit.
A repeat endoscopic transnasal surgery was performed the next day with the assistance of an imageguided surgery (IGS) system to detect the exact location of the metallic foreign body. With the guidance of the IGS system, the foreign body was successfully removed transnasally. The metal appeared tapered on all sides and measured 10 mm Â 5 mm (Figure 3) .
Postoperatively, the reverse relative afferent pupillary defect in the right eye gradually resolved. Subsequently, he underwent vitrectomy for vitreous hemorrhage and retinal detachment repair. Unfortunately, he developed proliferative vitreoretinopathy and his best corrected vision was only hand movement.
Discussion
The main challenge in removing any intraorbital foreign body is in obtaining adequate surgical access to retrieve the foreign body with minimal surrounding tissue damage. The risk of surgical complications in such a challenging procedure could possibly outweigh the risk of foreign body retention in some cases. It can be understood why some ophthalmologists would prefer to leave the foreign bodies in or even resort to enucleation. The risk of surgical complications is further compounded by the difficult localization of the intraocular foreign bodies, despite modern day imaging modalities. Small metallic intraorbital foreign bodies are difficult to localize using the computed tomography (CT) scanning, due to streak artifacts. Conventional orbital X-ray imaging, on the other hand, have no such artifacts; however, they do not reveal as much tissue details as the CT scan. Although magnetic resonance imaging (MRI) provides very detailed soft tissue architecture, it is contraindicated in cases of metallic foreign bodies.
Foreign bodies in the intraconal space pose an even more difficult challenge when they are small, making localization extremely difficult. Lesions in the intraconal space are associated with the highest rate of surgical complications in orbital surgeries. [1] Approaches that have been described to gain surgical access to the medial intraconal space include transcranial, [2] [3] [4] transconjunctival, [5, 6] transmaxillary [7, 8] and eyelid [9, 10] approaches. Due to the invasiveness of these approaches, transnasal endoscopic surgery is becoming increasingly popular as a safe surgical technique to access the medial intraconal space. [11] [12] Successful removal of orbital foreign bodies using endoscopic surgery has been reported by several authors. [13] [14] [15] Although endoscopic transnasal surgery provides a minimally invasive approach to remove foreign bodies in the intraconal space, the risk of inadvertent optic nerve injury still exists. This is because small intraconal foreign bodies are especially difficult to visualize through the endoscope when they are embedded deep in the orbital fat.
Image guided navigation has existed for the past 15 years and has been utilized to facilitate the removal of foreign bodies in the orbit. [16] It not only accurately enables localization of small foreign bodies in the orbit, but also reduces unnecessary tissue dissection, minimizes bleeding and damage to surrounding tissues, prevents injury to the optic nerve and reduces operating time. Endoscopic removal of intraorbital foreign bodies under navigation from image guidance systems is not a novel procedure and has been described by Koo Ng. [15] In his report, the use of an image-guided navigation system combined with endoscopic surgery has enabled the successful retrieval of a foreign body lodged in the orbital apex. A combination of the minimally invasive endoscopic transnasal approach with an image-guided surgical system, greatly enhances the chances of surgical success with minimal ocular morbidities. This winning surgical combination enabled the preservation of the globe and the surgeon could avoid evisceration/enucleation. However, this combined procedure is limited to foreign bodies located on the medial aspect of the orbital cavity and the orbital apex.
